Meeting the needs of public service practice is a responsibility of the veterinary profession. The United States Department of Agriculture (USDA) Food Safety and Inspection Service (FSIS) has undergone significant change since 1996, when the final rule on Pathogen Reduction and Hazard Analysis and Critical Control Point (HACCP) Systems and its regulations were published in response to food-borne illnesses and deaths due to E. coli 0157:H7 in undercooked hamburgers. As a result, the role of the veterinarian is changing from a focus on carcass inspection (reactive) to scientific-based systems analysis and enforcement (preventive). With a large pool of veterinarians eligible to retire, a critical shortage of field veterinarians is predicted. The purpose of this article is to raise educators' awareness of this need, of the competencies required, and of the challenges and opportunities for veterinarians in the new public health-focused FSIS. An invitation to collaborate with the agency is offered to help meet emerging workforce requirements in public health practice.
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BACKGROUND
For more than 100 years, public practice veterinarians have been responsible for eradicating significant zoonotic diseases from food animals. Veterinary medical officers employed by governments have protected public health through ante-and post-mortem inspection of livestock and poultry for animal diseases and conditions, quality, and other consumer protection concerns, as well as ensuring humane handling and slaughter of livestock. For the first 100 years of the history of food animal inspection, the official stamp of the US Department of Agriculture (USDA) on meat and poultry products primarily indicated grading and quality of meat. Veterinarians spent most of their time inspecting carcasses, examining for foreign animal diseases, and removing unfit animals with diseases and unacceptable conditions that might lead to food-borne diseases. An internal evaluation of Food Safety and Inspection Service (FSIS) veterinary disposition regulations, 1 conducted in 2004, concluded that only approximately 13% of the regulated food animal diseases and conditions requiring veterinary disposition are of any significant food-borne public health concern.
A watershed event in the history of public health protection occurred in 1993 with the tragic deaths of three children in Washington state and 600 reported illnesses due to an emerging food-borne pathogen, E. coli 0157:H7, in hamburgers. It became clear to the public that the USDA mark of inspection and industry production practices had failed to acceptably address microbial food-borne pathogens to the extent necessary to protect consumers. The emergence of previously unrecognized pathogens, as well as new trends in food distribution and consumption, highlighted the need for new strategies to reduce the health risks associated with pathogenic microorganisms in meat, poultry, and egg products. As a result, Congress reorganized the USDA. All food safety efforts for meat, poultry and egg products were concentrated in one agency, the Food Safety and Inspection Service (FSIS), with a new Under Secretary for Food Safety reporting directly to the Secretary of Agriculture. In 1996, the FSIS promulgated new regulations to address foodborne microbial, physical, and chemical hazards that may occur before, during, or after meat and poultry food processing. For the first time in USDA history, the Pathogen Reduction and Hazard Analysis and Critical Control Point (HACCP) Systems Final Rule 2 made industry responsible for food safety by requiring implementation of preventive processing practices that control unseen public health hazards in meat and poultry products. With this rule, the role of the veterinarian changed forever, from an official who told industry what to do and how to do it to one who uses scientific and critical thinking skills to oversee, verify, and enforce rules ensuring that industry pathogen reduction HACCP and sanitation systems are operating in accordance to the regulations and as a result are preventing adulterated products.
In 1996, the FSIS declared for the first time that a food-borne pathogen, E. coli 0157:H7, is an adulterant in ground beef. This was based on the determination that routine cooking practices in the United States are generally inadequate to kill this highly virulent and pathogenic organism prior to consumption. FSIS also considers Salmonella, Listeria, and E. coli 0157:H7 as adulterants in ready-to-eat products (e.g., hot dogs and deli meats) and E. coli 0157:H7 an adulterant in beef trimmings. The new role of the FSIS veterinarian now includes analyzing microbial testing results and determining how these pathogens (as well as chemical and biological toxins and physical hazards) enter, disseminate, reproduce, and/or survive under a multitude of live animal, slaughter, and processing procedures and environments. Critical *This article was prepared by an employee of the United States Government and is to be considered a "work of the United States Government." No copyright exists in this material. It may be disseminated freely.
problem solving and systems thinking is required to analyze industry's critical control points (CCPs) to determine their scientific validity and adequacy in reducing, eliminating, and controlling food-borne hazards in a wide variety of industrial processing conditions. These skills define a large part of the art and science of veterinary public health protection.
In order to provide a strong public health assurance program, veterinarians must be able to enforce regulations effectively in a litigious environment. For many years we have trained our field force to write specific, point-by-point noncompliance reports (NRs) for each regulatory infringement. As public health assurance practitioners, veterinarians have seen their role evolve from writing a string of NRs to evaluating the totality of regulatory infractions in relation to the history of the establishment's entire production system. This evaluation includes an epidemiological analysis of many variables: the HACCP systems and testing records from the establishment; production flow and the environment, for potential contamination sources; FSIS microbial testing results, including pulse-field gel electrophoresis (PFGE) patterns; consumer complaint patterns related to FSIS-regulated products; information from ongoing foodborne illness outbreaks and investigations; results of corrective actions from noncompliance reports; FSIS verification records; employee practices; and so on. The veterinarian must be able to evaluate the system and determine what recurring problems may be linked, resulting in an adulterated product. If adulteration is possible based on linking the scientific facts, the product or the establishment's production must be withheld by the agency. The "clinical" case must be written in such a way as to stand up in court. The veterinarian must describe the scientific reasoning that led him or her to declare an imminent public health concern and what regulations and statutory authority FSIS has to enforce the veterinarian's actions. This process of administrative enforcement demonstrates the significant evolution of the veterinarian's role from pathologist to what may be termed a public health "forensic" scientist, conducting public health duties within a legal framework.
Concurrently with these changes, veterinary medicine has helped create a national herd and flock that are raised using modern practices, eliminating many animal diseases. These accomplishments were made in collaboration with industry, academia, and government. Most of the food animals slaughtered in the United States today (approximately 130 million livestock and 8 billion birds) are uniform, healthy animals. As described previously, the demand for food safety expertise is evolving: instead of being an expert in pathology, the food safety expert must now determine when systems are out of control and therefore producing adulterated food products. The art and science of public health protection in food safety is now the practice of preventing food-borne illnesses and foreign animal diseases and ensuring food security through investigation, analysis, and enforcement of systems control. In the current atmosphere of potential bioterrorist threats, systems control is a critical condition of food security.
In the current regulatory and food security environment, veterinarians have a dual role: they must conduct thorough ante-and post-mortem examinations to ensure that industry prevents foreign animal diseases, bovine spongiform encephalopathy (BSE), tuberculosis, and other zoonotic animal diseases from entering the food supply, as well as conducting expanded public health assurance duties. For some veterinarians currently employed by FSIS, these changes are difficult to make, and retraining is required. As Dr. Rob Werge expertly describes, an enormous cultural change is currently underway in veterinary medicine. 3 FSIS is a good example of this evolution to better serve society through expanded public health assurance responsibilities. For the recent graduate (one to five years since graduation), these changes are exciting and challenging, since they fully utilize the entire spectrum of veterinary medical expertise and do not restrict the veterinarian's duties to ante-and post-mortem pathological dispositions. To better describe the veterinarian's current roles, the 100-year-old title "Veterinary Medical Officer" is being updated to "Public Health Veterinarian."
EMERGING CHANGES IN GLOBAL VETERINARY PUBLIC HEALTH
National and international concerns regarding the spread of food-borne pathogens and bioterrorism have raised the stakes for us all. These concepts are expertly described in the JVME's "An Agenda for Action: Veterinary Medicine's Crucial Role in Public Health and Biodefense and the Obligation of Academic Veterinary Medicine to Respond." 4 Many countries have studied how the United States developed animal and public health partnerships to meet emerging food-borne disease challenges. For example, the USDA, state Departments of Public Health, and the Department of Health and Human Services' Centers for Disease Control and Prevention (CDC) have partnered to develop FoodNet and PulseNet. This model of active human health surveillance was created to better determine, through modern microbial epidemiology, the scope of food-borne illnesses and their etiologies. International communities are implementing similar programs to respond to the global spread of food-borne and antimicrobial resistant pathogens, with the assistance of the World Health Organization (WHO), Food and Agriculture Organization (FAO), Codex Alimentarius (the international food code organization), and the Office international des épizooties (OIE, the international animal health organization). In addition, to qualify to export to the United States, foreign countries must demonstrate equivalent food safety systems. HACCP systems and risk analysis have become the framework of international public health preventive programs from farm to table. Consequently, the veterinarian's role has expanded in the international arena as a critical member of the public health team.
A WHO report on future trends in veterinary public health describes the significant role veterinarians must play in addressing emerging and re-emerging globally significant zoonoses, including BSE, food-borne pathogens, West Nile virus, and new rabies-like viruses in bats in Australia and Europe. Global pandemics arising from mammalian and avian reservoirs, combined with the potential for bioterrorist use of zoonotic agents, have strengthened the case for an international veterinary public health strategy "consistent with the goal of Health for all in the twenty-first century." 5 In order to meet national and international societal needs for science-based systems control, the veterinary profession must deeply embrace the enormous responsibility of providing a strong educational foundation in the art and sci-ence of public health protection. The USDA needs veterinary professionals who seek these challenges as a career path. The veterinary medical profession must ensure that our graduates have a deepening sense of their responsibilities in the animal/human, one-medicine reality.
CRITICAL VETERINARY RESOURCES AND COMPETENCY NEEDS IN THE USDA FOOD SAFETY AND INSPECTION SERVICE
The USDA currently employs approximately 1,750 veterinarians in the GS-701 Veterinary Medical Officer (VMO) series. FSIS is the largest employer of veterinarians in the United States, with approximately 1,100; most are also in the VMO (GS-701) job series. The range of job vacancies for VMOs is from 40 to approximately 100 at any one time. In 2002 a USDA workforce analysis report projected a loss in the permanent workforce of 594 VMOs. 6 At current hiring rates, a gap of 147 (8.54% of the field force) is projected in 2007. This may be an optimistic gap analysis in light of the current trend of veterinary class demographics and career path interests. An analysis of the agency's veterinary workforce in 2003 reported that of 57 veterinarians hired, 76% were white, 14% African American, 4% each Asian American and Hispanic, and 2% Native American. 7 Underrepresented groups include white women (12.4%), Hispanic women (0.1% or less), and Asian/Pacific women (0.2%). Since 1999 there has been a continued downward trend of women in the VMO series. There is an urgent need for a pool of recent graduates with an interest in public service.
The USDA analysis of human capital needs and skills defined the veterinary medical series as a "critical occupational series" to accomplishing the department's mission. 6 The report recognized two types of gaps: the inventory of people required to those currently assigned; and the difference between the skills of the individuals in the series and the competencies they need (in other words, the "USDA may have the right number … but those people may not have, or at least demonstrate, the right skills to meet the requirements" needed in 2007 6 ).
The report describes 13 competencies listed for this series. It states that "continual learning, oral and written communication, and accountability competencies-all had high competency gaps." 6 The general competency gaps for the GS 701 series include accountability; flexibility/adaptation; integrity/honesty; interpersonal skills; team building; conflict management; continual learning; leadership; oral and written communication; technical credibility; problem solving; managing human resources; and decision making. Specific occupational competency gaps are listed as pathology; interpersonal skills; organizational/prioritization; programmatic knowledge of FSIS processes and procedures, regulatory programs, and so on; self-motivation/selfmanagement; scientific understanding; knowledge of food safety; veterinary skills; and supervisory skills. For each there was a predicted five-year gap for FSIS needs.
Although there is currently an overlap between the expanded public health assurance job duties and the pathological disposition and regulatory enforcement of the past, the agency is committed to fully utilizing veterinary science as the key profession to analyze, verify, and assure public health protection and is strengthening its initiatives to train, recruit, and retain veterinarians committed to public health practice.
USDA-WIDE STRATEGIES FOR ADDRESSING VETERINARY RESOURCE AND COMPETENCY GAPS
The USDA has directed its agencies to include specific strategies for addressing resource and competency gaps, including
• outreach and marketing to high schools and community organizations, including minority institutions, and professional and academic contacts;
• continuation of the USDA student recruitment program;
• selective use of monetary incentives for recruitment, relocation, and bonuses for referral of candidates;
• student loan repayment options on a limited basis;
• retention programs with a variety of work/life balance features such as flexible work schedules, flexiplace, and reimbursement of child-care expenses; and
• retention allowances for those offered jobs outside the federal government.
In order to help close competency gaps, agencies are instructed to use hiring bonuses, promotions, awards, and employee development and training strategies to improve those specific key competencies.
FSIS STRATEGIES: RECRUITMENT, RETENTION, EDUCATION, TRAINING, AND MENTORING
The FSIS has increased its veterinary recruitment and retention strategies as a result of the critical need for and expanding role of veterinarians. FSIS also offers recruitment bonuses (up to 25% of the base salary) and payment to move to the first post of duty for specific shortage positions in the field. In fiscal year 2003, $1.2 million was provided in bonuses that could also be used to repay student loans. The agency is moving forward on special salary rates in locations where there has historically been a shortage of veterinarian and is expanding criteria, such as an active state license to practice veterinary medicine, Board certification, and advanced degrees, to offer veterinarians higher entry-level pay if they possess these superior qualifications. The Repayment of Student Loans Directive, published in 2003, allows the agency to use this program to recruit veterinarians and other critical positions as programs allocate funds. The new option to hire Public Health Service Commissioned Corps veterinarians and offer this personnel system as an alternative to the Civil Service provides pay, tax, medical, family-friendly, and retirement benefits that are attractive to recent graduates. FSIS also has implemented a new three-month public health-focused intern training program for all newly hired field veterinarians. Passing this intern training course, which includes on-the-job mentoring, is required as a condition of employment.
Retention Strategies
Currently FSIS promotes all veterinarians who have taken a month-long training program and are conducting expanded public health duties as a routine part of their job. The agency also offers higher pay for those veterinarians conducting food safety systems assessment. Such promotions move the pay scale from a minimum of $43,621 to a minimum of $56,707 (plus 30% in federal job benefits), enabling approximately 200 veterinarians to increase their pay by several thousand dollars per year. Another incentive the agency provides is placing veterinarians in the CDC's Epidemic Intelligence Service for a two-year epidemiology training program.
FSIS has implemented improvements in the veterinary awards program with the goal of recognizing the highest performers in leadership excellence, organizational and team excellence, and field training. New upward-mobility career job options have been created, such as regional trainers and specialists in humane handling enforcement duties, that are very attractive to veterinarians. New proposals are being submitted to provide a process to sponsor employees seeking advanced public health-related degree programs. In addition, in 2003 Congress granted the Secretary of Agriculture the authority to provide FSIS field veterinarians overtime pay at the true time-and-a-half rate. This enables many veterinarians to substantially increase their salaries.
WHAT THE FUTURE HOLDS: OPPORTUNITIES FOR COLLEGE OF VETERINARY MEDICINE
Many experts have stated that the veterinary medical profession is a national resource able to provide society with multiple benefits from farm to table. 9 In order to meet the needs of public practice and societal obligation to protect and secure the nation's food resources, the foundation of training in colleges of veterinary medicine must ensure a "supportive environment for students to explore those aspects of veterinary medicine that are beyond the scope of private practice." 10 From the FSIS perspective, an adequate curriculum must include food animal (including poultry) production practices, herd health and population medicine, applied epidemiology, problem solving, and environmental and public health medicine. Because food safety systems control is complex, veterinarians are part of multidisciplinary teams, and the ability to communicate well and to work both independently and in teams are important attributes. A learning environment that supports self-discovery, awareness, and exploration of nontraditional career paths will help provide a cadre of the new public practice explorers needed in FSIS and other federal agencies.
This is a crucial time in our profession to unite and build the partnerships needed to meet the public health and security challenges and opportunities of the twenty-first century. The Association of American Veterinary Medical Colleges has established a Strategic Planning Committee to help colleges of veterinary medicine better prepare students for veterinary public practice. Included in the plan are teams that will present workshops and seminars, develop continuing education and certificate programs, establish regional col- lege consortia, and develop new biomedical research career opportunities. Funding public practice programs is, and will continue to be, a challenge for both public and academic institutions.
Other initiatives that colleges of veterinary medicine could further explore include opportunities to support externships at every college. The FSIS is interested in partnering with colleges and leveraging resources; additionally, the agency could help develop a program that would leverage funds from various sources to establish a veterinary student scholarship fund leading to post-graduation employment in FSIS. We could create a national register of expert speakers in food safety and security and distribute lists of veterinary mentors and their locations. The agency could also work with interested parties to establish a FSIS public health residency program and post-doctoral fellowships in public health assurance and food security. FSIS could establish partnerships with food animal or public health-oriented faculty to share training materials on the FSIS Virtual University. Career transition conferences could be self-supporting, with dynamic public health practitioners invited to share career pathways. Memoranda of Agreement between colleges of veterinary medicine and the FSIS could be developed to provide externship opportunities for veterinary students. Although this list is extensive, the author is interested in receiving feedback on what options could assist colleges and universities in promoting public practice career options.
CONCLUSION
Public and academic institutions must move forward together to address societal needs in nontraditional public practice careers. This is a critical time in history when public health and food security programs are in dire need of veterinary medicine's expertise. Now is the time for veterinary medical educators to strengthen the critical infrastructure needed by continual exploration of the profession's diversity of opportunities. Veterinary medicine has limitless potential to serve the nation and the world as leaders in public practice.
NOTE a Refer to the US Public Health Service Web site <www.usphs.gov>.
